General Methods. n Butyllithium (2.65 M in hexane), LiHBEt3 (1 M in THF) and TBAF‧3H2O were purchased from Alfa Aesar and used without further purification. TASF and TBAT were purchased from Sigma-Aldrich and used without further purification. Dimesitylboron fluoride (Mes2BF) was purchased from TCI and used as received. 1, 8-Dibromobiphenylene and 1, 8-dibromotriptycene were synthesized by following the literature procedures.
1 All preparations were carried out under a dry N2 atmosphere employing either a glovebox or standard Schlenk techniques. Solvents were dried by passing through an alumina column (n-pentane and CH2Cl2) or by refluxing under N2 over Na/K (Et2O and THF). All other solvents were ACS reagent grade and used as received. NMR spectra were recorded on an Inova 500 FT NMR (499. Stability test for 1-µ2-N2H4 in the presence of benzaldehyde. A solution of 1-µ2-N2H4 (5 mg,7.3 μmol) in CDCl3 (0.25 ml) was combined in an NMR tube with a solution of benzaldehyde (1 mg, 9.0 μmol) in CDCl3 (0.25 ml). The mixture was allowed to react at room temperature for 24 h, at which point no reaction was observed by 1 H NMR spectrometry. The same reaction mixture was then warmed to 60 o C for 20 h. The quantitative formation of diborane 1 and benzaldehyde hydrazone was confirmed by 1 H NMR spectroscopy. (1 mg) sequentially in a cuvette. UV-Vis spectra were taken after each addition and no reaction was observed. To the same solution, the saturated aqueous solution of NaHCO3 (20 µL), NaH2PO4 (20 µL) and NaHSO4 (20 µL) were added sequentially into the cuvette. No reaction was observed after each addition by UV-Vis spectrometry. (1 mg) sequentially in a cuvette. UV-Vis spectra were taken after each addition and no reaction was observed. To the same solution, the saturated aqueous solution of NaHCO3 (20 µL), NaH2PO4 (20 µL) and NaHSO4 (20 µL) were added sequentially into the cuvette. No reaction was observed after each addition by UV-Vis spectrometry. ][1-μ2-CN] was confirmed by 1 H NMR spectroscopy after 5 h. At this point, a slight excess of (C6F5)3B (3 mg, 5.9 μmol) was directly added into the tube and the mixture was sonicated for an additional hour. No reaction was observed by 1 H NMR spectroscopy after 1 h and 12 h.
Reactivity of 2 toward

Reaction of (C6F5)3B with [
n Bu4N][2-µ2-CN]. Diborane 2 (2.6 mg, 3.5 μmol) was added to a solution of tetrabutylammonium cyanide (1.0 mg, 3.7 μmol, TBACN) in CDCl3/CD3OD (0.25 ml /0.25 ml) in an NMR tube at room temperature. The quantitative formation of [ n Bu4N][2-µ2-CN] was confirmed by 1 H NMR spectroscopy after 5 h. At this point, a slight excess of (C6F5)3B (2 mg, 3.9 µmol) was directly added into the tube and the mixture was sonicated for an additional hour. Formation of free diborane 2 was confirmed by 1 H NMR spectroscopy.
Electrochemistry.
Electrochemical experiments were performed with an electrochemical analyzer from CH Instruments (model 610A) with a glassy-carbon working electrode and a platinum auxiliary electrode. The reference electrode was built from a silver wire inserted into a small glass tube fitted with a porous Vycor frit at the tip and filled with a THF solution containing tetrabutylammonium hexafluorophosphate (TBAPF6, 0.1 M) and AgNO3 (0.005 M). All three electrodes were immersed in a deoxygenated THF solution (5 mL) containing TBAPF6 (0.1 M) as a support electrolyte and the diboranes (1 and 2) (0.003 M). Ferrocene was used as an internal standard, and all potentials are reported with respect to E1/2 of the Fc/Fc + redox couple.
Crystallographic details. The crystallographic measurements were performed at 110(2) K using a Bruker APEX-II CCD area detector diffractometer, with a graphite-monochromated Mo-Kα radiation (λ = 0.71073 Å). A specimen of suitable size and quality was selected and mounted onto a nylon loop. The semi-empirical method SADABS was applied for absorption correction. The structure was solved by direct methods, which successfully located most of the nonhydrogen atoms. Subsequent refinement on F 2 using the SHELXTL/PC package (version 6.1) allowed location of the remaining non-hydrogen atoms.
Determinations of quantum yield. 2 Quantum yields were determined relative to fluorescein (ex = 470 nm) in 0.1 M NaOH as a standard (Φ=0.91). Absorbance measurements were taken on a Shimadzu UV-2502PC UV-Vis spectrophotometer. Fluorescence measurements were taken on samples in capped quartz cuvettes under air on a PTI QuantaMaster spectrofluorometer with entrance and exit slit widths of 2 nm and an integration time of 1 s. Fluorescence quantum yields were calculated based on the gradients of integrated emission (IE) versus absorbance at ex (Abs) for a series of measurements on the sample or fluorescence standard, according to the following equation:
where η was 1.334 for 0.1 M NaOH and 1.407 for THF solutions. The resulting gradient plots obtained are shown in Figure S26 for compound 1 and 2. Figure S1 . 1 H NMR spectrum of 2 in CDCl3. 
